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ABSTRACT
The method introduced in the planning of Silver
Mine New Town is threefold: first, to introduce the garden
city idea new town to Hong Kong second, to apply the
technique of linear programming in allocating different
land use activities with minimum construction costs in
order to achieve optimal land use allocation in planning
Silver Mine New Town and finally, to incorporate the
neighbourhood concept to complete the method in planning
the New Town.
As the theoretical framework, Golany's definition
of new town is adopted as a comprehensive new town concept.
The aim is to achieve the five elements associated with
the definition, namely, self-containment, balanced community,
diversity of land use, self-government, and size. A linear
programming model, with the minimization of the total
construction costs as an objective, is applied to allocate
different land uses. Guidelines and standards are described
in the concept plan and employed as constraints in the
model. Analysis results show the optimality of land use
allocated to different zones of the New Town. However, no
land is being allocated for home ownership schemes and for
row houses. This is mainly due to the reason that to
achieve more freedom of choice, no constraints are set
for a compulsory allocation of each land use activities.
The slack variables show the un-allocated land which can
be used as reserves for future use. On the whole, the linear
programming model can achieve mainly the first three elements
of the definition. Whilst the last two elements, self-
government and size are more effectively achieved by the
incorporation of the neighbourhood concept. Finally, based
on the linear programming results and the neighbourhood
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The pace of Hong Kong moving towards urbanization
has been increasing steeply ever since the 1950's. The
existing urban centers have been under renewal and
improvement., and lands are being utilized to the maximum.
As the urban center expanded to its fringe, new towns
began to emerge in the New Territories.
Tsuen Wan, the first new town built in Hong
Kong, was approved by the Government in 1959. At that
time its main purpose was to provide industrial sites
for the expanding industries. Later, due to the pressing
housing needs for the people, the Government began to
build low-cost housing estates there. Moreover, in
October 1972, the Governor-in-Council approved a major
housing program, with the aim of providing adequate
housing for another 1.8 million people by the mid-1980's.
The policy seeks to rehouse all Hong Kong's remaining
squatters to provide self-contained accommodation for
all households to relieve over-crowding and to provide
housing for those who must be rehoused as a consequence
of other government schemes. More than half of this
new housing will be provided in the new towns at Tsuen
Wan, Shatin, and Tuen Mun.l Such changes in goals in
planning new towns seem good in improving the living
2
environment for the people. However, such piece-meal
changes may produce other social problems as revealed in
2
several studies completed recently. The need for com-
prehensive planning with the aid of modern planning tools
and advanced technology for future new town planning is
most essential.,
Howard's (1902) idea of Garden City is basically .a
Town designed for healthy living and industry of a size
that makes possible a full measure of social life, but
not larger, surrounded by a rural belt. the whole of the land
being in public ownership in trust for the cormnunity. 3
However, an expanded idea by Gideon Golany4 which gives a
clear and comprehensive view of new town will be adopted
as the theoretical framework in this thesis to plan Silver
Mine New Town. Five elements commonly associated with
his definition include. (1) the degree of self-containment
(2) extent to which it is a balanced communitty (3) diversity
of land use pattern (4) degree of self government and
(5) size are all essential in today's new town development.
The objective of this thesis is threefold: first,
to introduce the idea of garden city in comprehensive new
town planning to Hong Kong second, to apply the technique
of linear programming in allocating different land use
.activities in order to achieve optimal land use in planning
3
Silver Mine New Town and finally, to incorporate the
neighbourhood concept to complete the method in planning
the New Town.
The. thesis is so arranged that Part I will include
three chapters, the first Chapter will discuss the deve-
lopment of new town planning in Hong Kong, followed by
a review of the theoretical background of new towns with
British examples illustrated in Chapter 2. Then an over-
view of the three New Towns: Tsuen Wan, Shatin and Tuen
Mun in Hong Kong.is given respectively in Chapter 3.
Part II will detail the theoretical framework and the
technique of linear programming used in planning Silver
Mine New Town. Based on the above concepts and technique,
a comprehensive plan with the incorporation of neighbourhood
concept will then be produced. Finally, a summary of the
project, with conclusion and comments is mace in Part III.
PART I THJ EAUKUHUUNIJ
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PART I THE BACKGROUND
CHAPTER 1 THE DEVELOPMENT OF NEW TOWNS IN HONG KONG
The Genesis of the New Towns Program in Hong Kong
.Ever since the concession of Hong Kong to the
British till the Second World War, the Government of Hong
Kong had adopted a laissez-faire policy on the urban
development of her Colony. It can be seen that such a
policy was detrimental to the orderly development of Hong
Kong. The flash-point came in December 1953 only when the
Government was forced to take action in dealing with the
aftermaths of a disastrous fire at Shek Kip Mei shantytown
which had rendered 53,000 people homeless. An emergency
Sub-Committee was set up under the Urban Council and
recommendation for the construction by the government of
multi-storey buildings for resettling not only the victims
of this fire but also squatters in other areas after
several careful studies.4 Though the massive resettlement
program was initiated on an ad hoc basis, it was to stay
as one major item of Hong Kong's housing policy, which
was so renowned as often been cited as an example to be
followed in many developing countries.5
In 1951, Hong Kong's traditional entrepot trade
was declining and there was an economic recession. volume
5of trade dropped almost 50%, from about $4,000 million to
about $2,000 million.6 However, Hong Kong was successful
in quickly developing its manufacturing industry. The
influx of capital and technical knowhow of Chinese, cheap
labour provided by the migration flow from mainland China,
and the availability of markets, were factors which made
an industrial boom. On the other hand, the housing and
industrial conditions in Hong Kong worsened despite some
initial efforts on the part of the Government.7 Victoria
.was then almost fully occupying its restricted site8
and horizontal expansion was prevented by the bordering
steep hills. The demand of land for industries continued
to increase rapidly. It was apparent that given existing
trends in population and industrial growth, the building
of resettlement estates, and the construction of the two
industrial satellites (Tsuen Wan and Kwun Tong) alone
were not enough to solve the problems. The building of
new urban centers, beyond the existing urban areas, in the
form of new towns on a large scale was a plausible solution
in addition to large scale redevelopment within the inner
city itself. 9
6The New Towns Programs in Hong Kong
The original idea of developing a new town
was recommended by the Town Planning Board which was
established in 1954, and its first recommendation of
choosing Tsuen wan as the first new town was approved in
1959. Nevertheless, on further tracing about the Town
Planning Board, it was found that the Board was established
under the Town Planning ordinance in 1939.10
In 1947, the Government had invited Sir Patrick
Abercrombie to examine the town planning situation in
Hong Kong. A report was finished in 1948, where the plan
was aimed at providing enough facilities for two million
people, including also industrial development and a new
airfield was considered to be long term. As indicated in
the Annual Report of 1953,
A Preliminary planning report for Hong Kong
was prepared by Sir Patrick Abercrombie in
1948, and this sets out the main lines along
which long term development should proceed.
However, this so-called long-term development
plan was soon knocked down. In the Annual Report 1957,
it was clearly stated that the master.plan of the planning
report by Sir P.. Abercrombie was rejected. It stated.
Hong Kong did not, however, adopt the master
planning techniques and in 1951, the Tom
Planning Sub-department (under the Public
Works Department) was dissolved.
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Nevertheless, the 'introduction of a new town
program as part of the town planning policy was first
initiated in early 1950's, when the words 'New Town' first
appeared in the Annual Report of 1953,
')The main changes at present contemplated are
large industrial centers at Tsuen Wan and on
the east side of Kowloon Bay (Kwun Tong)
which will amount to NEW TOWN.
However, the New'Territories Development Department
(N.T.D.D.) for the full exercise of the new town develop-
ment was not established until 1973. Thus, above all,one
..may conclude that the Government does not have a thorough
long term development plan for new towns.
Although the Government does not have a long term
plan, this does not imply that the Government-devotes no*
effort and pays little attention to new town policy. I
would rather interpret the new town policy of the
Government as a very flexible one since the concept of
new town has been subjected to the ever-changing environ-
mental features and attitudes of the Government itself.
The new town policy is a 'comprehensive' one with no
specific plans. As it was stated in the Annual Report
of 1958,
"In formulating its post-war planning policy,
the Government has borne constantly in mind
the fundamental necessity that planning must
be flexible, able to adapt itself to' rapidly
changing circumstances, and attuned to economic
and social conditions.
8
unanging concept o1 New Town
The concept of new town has not always been clearly
defined by the Government. The concept itself,as applied
by the Government, seems everchanging also. As appeared
in the Annual Report of 1953, both Tsuen Wan and Kwun
Tong were considered as New Towns, whilst Shatin was.
considered as a residential potential area only. However,
Shatin was considered as a New Town, but.Kwun Tong was
excluded and was only regarded as a part of urban New
Kowloon. Furthermore, at the time when the term 'New
Towns' was first used by the Government, they considered
industrial centers only, and left residential areas out
of the concept of new town. In the late 60's, the concept
was changed to include both industry and population.
Whilst in 1972, the concept of new towns was made more
specific as stated by the Governor, Sir Murray MacLehose
when announcing the new housing plan in the'Legislative
Council,
If environmental standards are to improve,
the bulk of new housing must be provided in
the new towns in the New Territories....
For such a programme to succeed and to be
acceptable to the potential inhabitants,
three things seem to me essential.
First, good communications with the old
urban area....
9
Secondly, the housing in the new towns must
be accompanied by a full ration of what is
essential to modern life: medical, and secondary
as well as primary educational facilites, parks
and playgrounds, police stations, markets, fire
and ambulance stations, community centres and
much else.
Thirdly, there must be work, and so sites for
private commercial and residential development.
These towns in fact must be built as a whole.r11
Thus, a concept of so-called self-contained,
self-sufficient and socially-balanced new towns brings
the new towns program in Hong Kong into a new era.
The new town planning policy has been highly
responsive to social demand and the growing consciousness
of the people, new towns being planned to cope with such
needs. The three new towns, namely, Tsuen Wan, Shatin
and Tuen Mun, have expanded their scope of objectives to
fit the integrated new town concept. For isstance, Tsuen
Wan was originally planned for industrial use only, but
now it has been changed to fit the idea of a self-contained,
self-sufficient and socially-balanced new town.
Above all, the new town program is the way that
the Government chose to solve urban explosion and popu-
lation problems in Hong Kong. How far is it successful?
What will/should the future trend be? The author will
discuss these questions in the subsequent chapters. In
addition, British experience will be used for comparison.
10
CHAP'l'LH 2 THE T1-IJiUHETICAL BACKGHUUND OF NEWUWN6
The New Town Concept
New town planning and implementation is one of
the oldest concepts in the history of human settlements.
The civilization of-ancient Egypt, Greece, Rome, and
Medieval and Renaissance Europe planned and constructed
new towns in order to meet various specific goals and
objectives. Their motives involved military, economic,
transportation, or religious requirements the desire
to exploit natural resources, build new capital cities,
increase regional development or relieve urban congestion
and the need to improve social, economic, or physical
environments. 12
It was only at the turn of the century that new
towns were conceived as a comprehensive uniied concept
Howard combined all the positive elements of ancient
historical dreams-into one integrated philosophy,13 and
since then new town principles have had an increasing
influence on the process of planning and development
throughout the world.
Howard published his book Tomorrow: A Peaceful
Path to Real Reforms in 1838 and formed the Garden
14
City Association in 1899. He gathered together
11
various arguments and proposed that planned dispersal
should be effected through the creation of garden cities.
The second revised issue of his book published in 1902
w.s in fact entitled Garden Cities of Tomorrow.
O born a friend ands associate of Howard, cited
definition of new town, used interchangeably with-
the term garden city in his preface to Howard's book.
The definition, accepted by the Garden City and Town
Planning Association in 1919 after consultation with
Howard stated,
A Garden City is a Town designed for healthy
living and industry of a size that makes possible
a full measure of social life, but not larger,
surrounded by a rural belt, the whole of the land
being public ownership or held in trust for the
community. 15
The Association considered the limitation of a
town's size to be a major factor in its succss, and a
greenbelt of rural and agricultural land to be a means
of preventing uncontrolled growth. Osborn not only
supported these basic ideas but also expanded them when
he distinguished between the contemporary new town and
its predecessors,
They represent the first modern attempt to apply
scale to urban development: to define limits of
town size and population to create and retain a
measure of relationship between the functional
zones within towns and between town and county
12
to provide some degree of balance of local occu-
pations and residence; and so to arrange and
maintain the plan that services and facilities in
frequent use are easily accessible to the
inhabitants." 16
Recognizing the need both to reduce urban con-
centrations which could not in any other way be relieved
and to encourage modern industry in sparsely populated
and poor agricultural regions, Osborn advanced the
concept of new towns as an efficient means of creating
pleasant and well-balanced urban settlement. 17
In the-period immediately following World War II,
the British Government appointed the New-Towns Committee
to study the promotion of a new town policy. They
focussed on three fundamental principles of new town
philosophy: "decentralization from congested urban areas",
and establishment of both "self-contained and balanced
communities for work and living."18
To understand precisely what the term new town
means, it is necessary to separate, distinguish, and
explain how each of the five elements is commonly
associated with its definition: (1) self-containment;
(2) a balanced community; (3) diversity of land use
patterns; (4) degree of self-government, and (5) size.
The terms self-containment and balanced community are
of major significance, since they define the basic
13
differences between new towns and other types of urban
developments that have been implemented in the last few
decades.19 Detailed explanation of these elements will be
discussed in Part II.
Recently, according to Golariy, a new town is
defined as,
a newly built or expanded urban settlement created
to combine urban and rural environments. It is a
planned community with a distinct, confined and
compact built-up area surrounded by a reserved
greenbelt or agricultural open space and with green
and open spaces planned as an integral part of the
town. A new town is frequently built on publicly
or semi-publicly owned land to retain land-use
control in its entire urban area. It is relatively
independent and has a sound economic base, self-
containment, self-sustainment, and self-government.
A successful new town provides daily required social,
cultural, educational, commercial, and public or
private services to satisfy the community and to
minimize commuting behavior. A new town has diverse
land use that includes industrial, commercial and
service activities. It provides employment oppor-
tunities for a wide labor market and a variety of
housing for its residents. Any new town should be
large enough to support a well-balanced community
with a variety of social, economic, age, and other
groups to stimulate a town's self-familarity and
indentity. Functioning either as a local urban
center or as a regional one, a new town is certainly
'The antithesis of a suburb'. "20
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'1'ne 13rltisn Experience of New 't'own Planning
England is-often quoted as an example by town
planners in many countries, some of its plans- such as
the Abercrombie Plan- and its new towns being world
famous. The new towns, conceived as part of a national
policy of land development (the Barlow Report of 1940)
and a regional town planning policy deriving from this
(the Abercrombie Plan of 1944), comprise one of the most
remarkable achievements in town planning for over thirty
years, although they only represent one element of the
strategy adopted immediately after the war, others being
housing estates and town extensions.
The outlines of an overall policy of land develop-
ment were formulated in the Barlow Report of 1940,
presented by a commission formed in 1937. Wartime
conditions made its implementation impossib4e. At the
end of the war the Abercrombie Plan was received, with
its proposals for a Green Belt round London and a ring
of new towns beyond. As a result, the British Government
passed the New Town Act in 1946, providing for a special
system of finance and for development cooperations in
charge of each town. 21
The main themes of the Barlow Report were adopted
and developed by Sir Patrick Abercrombie in the Greater
15
London Plan on the following lines,
"No fresh industry was to be established in the
County of London or its adjoining counties and
regulations for controlling the increase of
industrial employment were to be instituted.
A number of industries and their personnel
were to be dispersed.
The total population of Greater London should
be decreased.
Part of the existing population was to be
resettled outside the limits of the London
area.
The Port of London was to retain its important
role.
New Planning organizations were to be set up
to serve London region."
The Abercrombie Plan, with its concentric pattern,
was based on the assumption, justifiable at the time, of
the stabilization of the population of the built-up area.
Its main aim was to ensure the dispersal of population
by the creation of moderate-size new towns (with popula-
tion of about 50,000) comparable to the Garden Cities
22
envisaged by Howard in the early days of the century.
The new towns remain the most important exercise
in town planning following the Abercrombie Plan. They
are part of an accepted English tradition created
by Howard about 1906 and carried on by the Town and
Country Planning Association- of siacious residential
16
areas, garden cities, two of which had been built to the
north of London: Letchworth at the beginning of. the
century and Welwyn Garden City between the-wars.
The general characteristics of these new towns
were defined by the New Town Committee set up at the
beginning of 1946. This committee worked with remarkable
speed, since the conclusions of.its final report acted as
a basis for the preparation of the New Towns Act of
August 1946, which established the legal foundations of
the project.
The Reith Report proposed that the new towns
should be sited round large built-up areas of great'.
density to aid to decrease the population. It also
recommended that new towns should be sited not less:
than 40 km outside London, or 20 km outside the parent
city in other regions, to allow the development of a
truly independent, economic, social and cultural community.
On the other hand, the need to attract employment, so
as to retain various contacts with the parent city,
forbade too great a distance. Moreover, the size of
the new towns, is suggested to have a population of
between 20,000 and 60,000. Whilst the area of the new
town is largely determined by their predicted population.
It was recommended that the designated area of*a new
17
town should-include 1,200 metres wide green belt surrounding
the town and that it should further be protected by a rural
area beyond its administrative limits. In the area of
construction, including parks and sports grounds.but not
the green belt, the overall planned density of population
was 30 per hectare. 23 Thus, we can see such planning
activities have been =under the influence of the garden
city idea.
In planning of the Greater London Plan, a linear
programming model was developed by W. Young that helped to
.assess what would need to happen in order to achieve
desired standards and objectives. The development of
this model in assisting the overall planning of Greater
London started toward the end of 1969. The London model
consists of ten linear programming sub-models. Of these,
there are nine sectors into which Greater London is
divided. The tenth (or reconciliation sub-model) is
used to bring together the results obtained for the
sectors. Each sector sub-model contains about 500
constraints and about 800 variables. The reconciliation
sub-model is much smaller,, it contains about 50 constraints
and a number of variables which may be any number from
42 upwards. 24
The uses of the model are all concerned with
calculating what needs to happen if objectives are to be
met rather than calculating what will happen in the
18
future. All its uses may be summarized as 'for every
factor included in the model, to find the implications
of the assumptions behind the choice of variables and
constraints and the implications of the stated objectives.'25
In other words, an optimal use of land and resources will
be attained by application of such a model in planning
these new towns.
On the whole, the new town program in England can
be considered as quite successful and may be employed as
reference by other countries.
19
CHAPTER 3 AN OVERVIEW OF THE NEW TOWNS IN HONG KONG
The development of Hong Kong's three new towns
involves practically all branches of the Government, but
the three organizations principally involved are the
New Territories Administration, the Housing Authority,
and the Public Works Department (P.W.D.).
The New Territories Development Department
(N.T.D.D.) was set up in 1973 as a new department within
the P.W.D. and charged with the planning, co-ordination
and implementation of the P.W.D. effort in developing
the New Territories. Co-ordination with other Govern-
ment departments, such as the New Territories Admini-
stration and the Housing Department, is required on
such items as land acquisition and clearance.26
More specifically, the responsibil ty for the
overall planning, co-ordination, and programming of the
three new towns is the responsibility of its Project
Manager and his team of experts.
In 1978, each of the new town project teams, under
the control of the Project Manager, consists of three
senior professional officers, a Chief Planning Officer,
a Chief Engineer and a Senior Architect, together with
a small supporting staff of professional, technical and
clerical officers.
20
The project team is responsible for: (a) the
planning of the whole of the new town development area,
(b) the programming of all works for the. staged
development of the new town, within the financial
resources made available by the Government, and (c)
the co-ordination, implementation, and progress of the
development program by the Highways, Civil Engineering
and Architectural Offices of the P.W.D., the consulting
engineers and private architects, the Housing Department
and the New Territories Administration.
The development process follows a logical
progression, which begins with the preparation of
engineering and planning studies. An overall develop-
ment plan is then prepared and implemented- the
necessary land is acquired and cleared, sites are formed,
and essential engineering services, roads, drains,
sewers and utility services are provided.
Formed and serviced land then becomes available
for building developments, such as public and private
housing, community facilities, and commercial and
industrial buildings. All such building developments
are constructed according to a specific schedule, so
that at the completion of each stage a proper balance
may be maintained between population, (in both public
21
and private housing), job opportunities, community
facilities and commercial activities.27
The Development Program
Co-ordination and programming of all aspects of
the new town's physical development may be checked in
the New Town Development Program, which is up-dated
annually. The program takes into account: the progress
made in the past year, the financial resources to be
made available by the Government, the changes in the
Government's policies which affect the planning and
provision of new town's facilities, and changes in the
speed and direction of private investment.
In the New Town Development Program, the new
town is divided into development areas, and all the
works required for the development of eachiarea are
listed; their local estimated cost constitutes the
financial "package" for that area. This "package"
provides for all of the activities required for the
complete development of the area. Related activities
can then be easily identified and programmed in a
practical sequence, and facilities can be provided to
28
match the anticipated population build-up.
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In other words, all "packages" are arranged in order
of priority, and all are aimed at providing flexibility
of expenditure on the one hand and balanced development
on the other. Each package is an integrated financial
unit covering engineering construction and the provision
of public housing and community facilities, or the pro-
vision of a single major community facility.
Tsuen wan New sown
Tsuen Wan New Town comprises three districts-
Tsuen Wan and Kwai Chung in the mainland, and the island
of Tsing Yi. Both Tsuen Wan and Kwai Chung lie on the
southwest coast of the New Territories, some 8.5 miles
by road from Kowloon Point and about 6 miles by sea from
Central District of Hong Kong. The island of Tsing Yi
is separated from Tsuen Wan and Kwai Chung y the 0.5
mile wide Rambler Channel. The total area of the new
town is some 6,266 acres of which 65.7 per cent (4117
acres) is the main development area.
The new town is surrounded by hills and dominated
by Tai Mo Shan, the highest point in Hong Kong, which
rises 3,144 ft. above sea level. The northern boundary
of the town is the catchwater, which runs along the
lower foothills of Tai Mo Shan. To the east, the town
23
is overshadowed by the steeply-rising fringe of the
Kowloon foothills, and' to the west the hills run steeply
29
down-to the sea.
The Present St age of Development
When the first comprehensive New Town Development
Program was produced in 1974, Tsuen Wan New Town was
already half developed and had more industrial developments
and job opportunities than the population required.
Therefore, it has not been necessary to ensure that each
package contains enough industrial development to
balance the residential development.
The New Town can be divided into three main types
of developmental areas:
(1) Developed areas, where the majority of land
is already developed, but where the available
community facilities fall below the present
approved standards. In these areas the main
task is to rectify the omissions of the past
by providing new facilities or, in some cases,
replacing sub-standard facilities.
(2) Partially developed areas where substantial
development has taken place but further
development is in progress.
24
(3) New development areas where major projects
have recently commenced, or are planned for
the future,.
In short, Tsuen Wan New Town's population has
already reached more than half of ,its ultimate projection
Until recently, the physical development of the new town
had been geared to provide the bare essential for
living and working. There is very limited opportunity
to remedy past omissions in the developed and partially
developed areas, but the new areas offer more scope for
planners to produce enlightened and integrated layouts.
Sha Tin New Town
Sha Tin (meaning "Sandy Field") lies at the base
of the Sha Tin Valley, which has several distinct features:
Sha Tin Hoi (Tide Cove), a wide and relatively shallow
estuary which forms the southern extremity of Tolo Harbour;
a lowland flood plain situated near the mouth of the river;
the foothills surrounding the valley and the steep high
mountains encircling Sha Tin Hoi and the foothills.
The Sha Tin Valley is separated from Kowloon by
a range of hills dominated by Lion Rock (1,624 ft.) and
Sugar Loaf Peak (1,220 ft.). Behind the flood plain, on
25
three sides of the valley hills rise steeply to heights
of more than 1,000 ft. above sea level, forming a natural
barrier to communication. The Shing Mun River flows into
Sha Tin Hoi from the west, and acts as a tail-race for
the overflow from the Lower Shing Mun Reservoir.
Two arterial roads serve the valley: Tai Po Road
links Sha Tin to West Kowloon and Tai Po, and the Lion
Rock Tunnel Road provides access to North Kowloon.
The town plan for Sha Tin New Town aims at pro-
viding accommodation and adequate local employment
..opportunities for 500,000 people in a convenient and
attractive environment by 1985. Other main objectives
of the plan are the creation of a vigorous, socially-
balanced and self-contained community which meets the basic
needs of all its residents, and provides them with new
opportunities and freedom of choice in housing, shopping,
employment and recreation.
The plan also ensures that the residents find it
easy, safe and convenient to travel to their work,
shopping and recreation.' It outlines ways and means by
which people will be able to use all the areas available
resources efficiently and imaginatively, and it aims to
create an attractive city appropriate to the district.
126
Basically, the plan involves the construction of
an interrelated series of compact, serviced communities
of various.sizes within a larger city community covering,
iri all, an area of 2648 Hectares.30
Each community will be comprehensively designed.
When completed, Sha Tin New Town will be a linear-shaped,
cellular city concentrated along the natural valley of
the Shing Mun River, at the natural center of the trans-
portation routes which converge there.
At the heart of the city will be a Town Center
built around a public transport complex incorporating the
redeveloped Sha Tin Railway Station and a central bus
.terminus.
The new town will be framed by the ridge and
valleys of Sha Tin ioi and will provide an interlocking
network of roads, railways, paths and streams- a communi-
cations pattern largely dictated by the region's natural
forces and topography.
Running through the length of the new town's
center will be the Shing Mun River, which will strongly
affect the design of the town's land forms, drainage,
open spaces, landscape and recreation facilities.
With the lessons learned from Tsuen Wan New Town,
Sha Tin New Town was comprehensively planned in 1965.
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Physical development of the site has largely
been implemented through the Government's Public Works
Program, which provides for civil engineering work, the
construction of building and waterworks.
At Sha Tin New Town, the first public housing
estate (Lek Yuen) has already been constructed by the
P.W.D.'s Architectural Office in this manner, but the
remaining public estates will be constructed by the
Housing Department with funds from the Housing Authority.
Development of the new town is divided into two
stages. Stage One covers the centrally-located areas,
mostly reclaimed from Sha Tin Hoi, which have a population
target of 240,000. Stage Two covers the remainder of the
work involved in the completion of the new town, with a
population target of another quarter of a million.
The various works are grouped in the Sha Tin New
Town Development Program into a series of 11 "packages"
for Stage Two- which will be sub-divided into smaller
"packages" when engineering studies for Stage Two are
completed. This study has been started in 1977 in order
to provide land for the later estates in the Public
Housing Program.
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As with the other two new towns (Tuen Mun and
Tsuen Wan), the Sha Tin New Town Development Program
"packages" are arranged in order of priority to provide
both- financial flexibility and balanced development.
Individual "packages" are also "balanced", so
that all essential services, community facilities and
communications required in the area will be provided.
However, housing and industrial development are
in different "packages" and a balance between employment
opportunities and population growth is being achieved by
proceeding with both types of "packages" concurrently.
At 1975 prices, the total Government expenditure
on the 12 packages is estimated to be about $4,100 million
and private sector investment is likely to be of the same
order. 31
The new town's community facilities are being
provided in accordance with standards laid down in the
Hong Kong Outline Plan* and the programming of all works,
including public housing, is being co-ordinated by the
Sha Tin New Town Development Office.
A document setting out the Hong Kong Government's long-term
land use strategy; it is used as a guide by Government
departments and statutory authorities.
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On the whole, the implementation of the compre-
hensive plan of Sha Tin New Town is still at its early
stage'. It is hard to conclude whether it is successful
of not. Nevertheless, we can see that the approach of
comprehensive new town planning is much more systemmatic
and rewarding than the piece-meal planning used in Tsuen
Wan.
Tuen Mun New Town
Tuen Mun takes its name from a fortification
built there a thousand years ago. Tuen Mun New Town is
situated on the western side of the New Territories at
the head of Castle Peak Bay, about 20 miles from Kowloon.
The core of the town is located in a valley flanked on
the west by Castle Peak Ridge and on the east by foothills
The lower hill slopes to the west are well-wooded,
and there are a number of rural and institutional settle-
ments- including the Tsing Shan Buddhist Monastery, which
dates back to the 5th century.
To the east the hillsides are badly eroded, and
the lower slopes are covered by squatter huts. The
valley is divided by a nullah some 22 miles long, and
some of the marshland along the estuary has been reclaimed
for development.
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Apart from a conventional two-lane main road
linking Tuen Mun to its. sister new town, Tsuen Wan, 12
miles away, a new six-lane highway has been completed
in 1979 which straightly links these two new towns.
At the foot of Castle Peak lies a magnificient
stretch of beach about one mile.long, known locally as
Butterfly Beach because of its shape, while the new town
itself lies in the shadow of Castle Peak.
The planning of Tuen Mun presented a unique
opportunity to design a total environment. The planners'
principal objective was to provide for the balanced
development of a completely self-supporting community,
together with all necessary facilities. These facilities
and services will come into operation progressively, so
that at each stage of its development the new town is an
integrated and self-contained unit. 32
The physical elements which make up the new town's
environment- its buildings, roads, and "nullah"- have
been carefully placed in juxtaposition to provide residents
with a sense of coherence in their community.
When statutory outline zoning plan for Tuen Mun
New Town (then known as Castle Peak New Town) was approved
by the Town Planning Board in June 1967 it was assumed
that the new town would have a capacity of about a
31
million people. However, the 1971 census showed that a
much slower rate of population growth could be expected.
Thus, in May 1971 the original statutory outline zoning
plan was revoked, and in September 1972 a new outline
development 'plan was adopted which provided for the new
town's ultimate population to be about 480,000 people by
1985. It also provides a framework for the balanced
development of the new town.33
The Tuen Mun New Town development program, like
the other two, comprises a number of packages arranged
in order of priority.
To conclude, Tuen Mun was known throughout
Southern China as a prosperous port and maritime trading
center in ancient time. But by the time the British
came, it has lost its importance, and reverted to a rural
settlement. But now, with the building of Tuen Mun New
Town, the revitalised port will have a sheltered anchorage
of more than 100 acres, fully equipped to handle large
barges and shallow-draft vessels. And as industry
develops and supporting facilities come on-stream, Tuen
Mun will emerge as a major new industrial center.
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Characteristics of the Three New Towns- A Summary
Before going on to the discussion of the
planning method for Silver Mine New Town in the ensuing
section, a summary of the characteristics of the three
new towns pis emphasized. There is a very great degree of
mutual resemblance among all the new towns in Hong Kong.
This stems mainly from the fact that the function of new
towns is almost identical in every case. In brief, they
are set up to provide for increases in population and
industries. That their development is based on the same
planning standards and principles also account for the
similarity. Although the plans are said to be comprehen-
sively planned, package development which always depends
on the amount of money available made the plan become
piece meal development. Plans have always been modified
due to changing concepts of new town or because of
is
financial problems.
On the other hand, owing to the shortage of
developable land in the urban area for housing schemes
and associated industrial development, the New Territories
has become the focus for urban expansion and development
schemes. New towns in Hong Kong are all located in
the New Territories mainlands, being cut off from the
urban areas of Hong Kong by the steep slopes of Kowloon
Hill (Map 1). Their distance from Hong Kong's C. B. D.
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varies and because of configuration, no fixed distance
range has been adopted. They all have a coastal location,
away from the densely settled agricultural heartland. The
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reasons are (as put forth by Wrigglesworth in 1971):
In order to interfere as little as possible with
existing rural communities, to obviate the need
for acquiring private agricultural land and to
lower the commitment towards rehousing existing
villages, sites for further urban development
outside Victoria and Kowloon have been selected
along the coast-line, and bays and inlets suitable
for reclamation from the sea.
original sites usually consist of steep slopes
plunging to the sea with little flat area. Major develop-
ment generally takes place on reclaimed land and platforms
carved out from the hill slopes. These towns have not
been designated on virgin-land. They are based on market
centers in the rural area where existing facilities,
though rudimentary and not up-to--date, can help in the
initial stages of development.
Moreover, land use is quite the same in these three new
towns. The percentage of land allocated to different types of
land use that shown below( Figure1) can also reveal the
land use policy of the government. Particular kinds of land
use activities were emphasized with allocation of land mostly
done by team discussion method. Such kind of method allows
flexibility of land use in which changes can be made according
to the government's view when needed.
FIG. I LAND USE COMPOSITION OF THE THREE NEW TOWNS
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PART II A COMPREHENSIVE PLAN FOR SILVER MINE NEW TOWN,
LANTAU ISLAND
CIAPTER 4 THE PLANNING OF SILVER MINE NEW TOWN
Future New Towns in`Hong Kong
It was once estimated that the three new towns
when completed in 1985 will provide sufficient housing
for the projected population of Hong Kong. However, due
to the sudden increase of immigrants and refugees (from
China and Vietnam), the number of people that need to
be housed has increased greatly. More housing units and
jobs need to be provided. Thus, the Government in mid-
1978 proposed to build a new town in Junk Bay35, and
stated later in the year to develop Tai Po, Eanling and
Yuen Long into new towns (Originally Market Township).
Moreover, the ten year housing plan has also been extended
due to unexpected influx of refugees from China and Vietnam.
Such a policy, on the one hand, assures the impor-
tance of new towns development in Hong Kong in the future
but on the other hand, suggested that any comprehensive
planning for these new towns is doubtful. However, such
a policy is assumed to follow the Greater Hong Kong
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Regional Plan. Undoubtedly, these new towns seem to
have occupied all the suitable areas in the New Territories
mainland. Thus, if there will be any more new towns planned




Site Selection36 is one of the most crucial and
far-reaching processes shaping the physical and economic
development of a town. However, since the emphasis of
this thesis is placed on the method in planning a new
town, therefore, the author will only give some of the
major reasons for selecting Silver Mine area as the site
for application.
First, as mentioned earlier, sites for new towns
are very limited in the New Territories mainland, and all
the possible sites-have already been designated for new
towns. Thus, if a new town is to be established in the
future, it has to be built on the islands.
Secondly, Lantau, Hong Kong's greatest 'untouched'
land asset with twice 'the area of Hong Kong Island, has
been constantly studied for future development in recent
years. Due to the increasing population and pressure of
urban development, this large undeveloped island is
obviously an answer to Hong Kong's cries.
Thirdly, feasibility studies and even proposals
have been made to link the island with the mainland by
a bridge or a tunnel. However, the possibility of building
a tunnel has been ruled out, and "the consultants prefer
an alignment of Tsing Yi Island, Ma Wan Island and Lantau;
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that is, a bridge from Lantau to Ma Wan and Tsing Yi,
instead of one linking Lantau, Ma Wan and Castle Peak."37
Moreover, in 1978 in the Legislative Council Meeting, the
Government accepted the consultants' suggestion to build
a bridge. Thus, if the linking of Lantau and the N.T.
Mainland comes into reality, the island will obviously
provide quite a large amount of land for development.
Fourthly, since it is projected that the present
Hong Kong International Airport will reach its full capacity
by 1985 at the latest, the need for a new airport in the
near future to meet the growing demand has become a hot
issue in the Executive Council over the past few years.
In 1974, a firm of American Aviation Consultants, Frank M.
Parson, Ltd., after an 18-month survey suggested that Chek
Lap Kok, an island just off the northern coast of Lantau
Island, would be the most ideal site for a ew airport.38
In 1978, the Government signed an agreement with
another consultant firm to draft a site plan for the new
airport in detail, including runway, airport terminals
and its internal structure. Thus, with this possibility
of building a new airport on Lantau Island, the new town
is chosen its seat on the Island.
Finally, Silver Mine Bay area is chosen to be
the site for the application of such.a method in
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planning a new town because of its location and the site
itself. Mui Wo (a market township) is the most developed
area on Lantau with ferries connecting Hong Kong Island.
The Mui Wo Valley has a potential flatland of abandoned
fields for new town development. Moreover, public housing
of the village type has just started emerging there, and
it is one of the eight villages in the New Territories
that the Government has chosen to develop.
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The Garden City Idea of a New Town
As mentioned earlier, Howard's idea of Garden
City_ has an increasing influence in the planning of new
towns throughout the world could be used as the basis for
the new town planning in the future.. However, in this
thesis, the author will use Golany's extended garden city
idea of new town incorporated with linear programming
techniques, in planning the Silver Mine New Town. The
five elements commonly associated with Golany's definition
namely, the degree of self-containment; extent to which it
is a balanced community; diversity of land use patterns;
degree of self-government; and size will be discussed
below. The terms self-containment; and balanced community
are of major significance, since they define the basic
differences between new towns and other types of urban
developments.
A new town with an advanced degree of self-
containment has a sound economic base characterized by
(a) a sufficient number of jobs provided for its residents;
(b) diverse job opportunities; and (c) a mixed economy
that includes basic industries. Many new urban settlements
do not possess these characteristics in their early years
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of growth, but the majority acquire them after a reasonably
short time.
Once the idea of self-containment is accepted,
then the provisions of employment and housing become the
two wheels of new town machinery essential for the creation
of a balanced community.
The British intended that a new town be a "healthy"
and "sound" community, including various social, age, and
income groups to establish a normal, diverse community which
could operate as a "cohesive social unit."40 A community
should provide both places of residence and places of work
and, therefore, should not become a dormitory community.41
In this way, a community may develop a full range of social
activities and a way of life related to various groups.
A balanced community should have a positive effect on the
local tax system and on various local facilities, services
and housing needs. In many new towns, a balanced community
has led to the development of local community leaders and
self-governance.
Thomas (1969) described the most interesting motive
behind the concept of a balanced community as "purely social".
Many planners believed, and'still believe, that
the new towns should aim at an intimate mixture
of different social classes. Such a mixture was
seen as beneficial to members of the upper and
middle classes, who would learn something of the
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way in which the other half lived. It would be
beneficial to member of the working classes who
would be provided with the social leadership
which would enable them to lead richer lives.42
The complex relation between self-containment and balanc
Diverse land use is essential in a new town to accommodate
the variety of its elements. Diverse land use is defined
as a mixture of all types of uses required to create a
self-contained and balanced community that provides functions
characteristic of a city.
This diversity of land use, when.considered as a
consequence of the self-containment and balance of a new
town, distinguishes between new towns and such communities
as suburban which are not self-contained.
In general, the balanced community sums up the
basic distinction and assumption which drawn
between new towns and other suburban developments-
that new towns are composed of a variety of land uses
related to the traditional functions of the city,
and that this balance between land uses both neces-
sitates and makes possible communities which are
socially balanced.43
Clearly, diversity in land use creates opportunities for
self-containment. In new settlements there has always
been a high correlation between the degree of diversity
and the intensity of commuting from a new town to nearby
urban centres.
of a new town is closely conceeted to land use paterns.
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Thus self-containment, community-balance, and
diverse land use all affect the degree of development of
other elements, and the absence of one may even diminish
that of the others. Also, the combined existence of these
three elements in a new town distinguishes it from other
large-scale developments. Moreover,-attaining these.
elements should be a major concern not only in the preli-
minary stages of development but also in the-later stages
when a community becomes self-governing.
Self-governance not only makes it possible to pro-
vide effective local public services and amenities require
by the community but also increases local identity, self-
reliance, and community leadership. In practice, self-
governance is not achievable in the very early stages of
development and requires a span of time, since community
leadership must be motivated first. Effec'ive and res-
ponsible self-government will be difficult to achieve
(in the new town) until the community has had time to
settle down, acquire at least a minimal sense of identity,
and develop qualified and experienced local leadership.44
Despite governmental independence, however, some
new towns may still need to incorporate with adjacent
communities to provide joint public utilities and services.
In any case, self-governance will add the social identity
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desirable in a new settlement. A minimum town size is
required to justify the provision of local utilities, to
support leadership development and, therefore, to achieve
self-reliance in governance.
From the planning point of view, a self-contained,
self-employed community must be large enough to provide
needed services, while permitting the creation of a
balanced community, self-familiarity, self-governance,
social identity, social interaction, and urban culture.
Thus the optimum size of a community should fall somewhere
between the minimum required economically and the maximum
desired socially, and this will always be different for
each country, since it is related to rates and consumption,
commuting behavior, various culture determinants, levels
of services, pedestrian manners and living standards.
Clearly, the determined optimum size of a new town will
vary with different circumstances, although self-containment
will always be a strong determining factor.
In summary, as to Golany, a new town is defined as
a newly built or expanded urban settlement created to combinE
urban and rural environments. It is a planned community
with a distinct confined and compact built-up area sur-
rounded by a reserved greenbelt or agricultural open space
and with green and open spaces planned as an integral part
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of the town. A new town is frequently built on publicly
or semi-publicly owned land to retain land use-control in
its entire urban area. It is relatively independent and
has a sound economic base, self-containment, self-sustainment,
and self-government. A successful new town provides daily
required social, cultural, educational, commercial, and
public or private services to satisfy the community and to
minimize commuting behavior. A new town has diverse land
use that includes industrial, commercial, and service
activities. It provides employment opportunities for a
wide labour market and a variety of housing for its
residents. Any new town should be large enough to support
a well-balanced community with a variety of social, economic,
age, and other groups to stimulate a town's self-familiarity
and identity. Functioning either as a local urban centre
or as a regional one, a new town is certainly "the anti-
thesis of a suburb" ,45
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CHAPTER 5 THE CONCEPT PLAN
Planning Assumptions and Restrictions
In order to conduct this project it is necessary
to-make certain basic assumptions regarding the new town
size, geographical boundaries, planning period, demographic
characteristics, economic base and transportation network.
.Hence, the following assumptions and restrictions are to
be accepted as given.
Size and Geographical Boundary:
Silver Mine new town will cover an area of 1,200
hectares (Geographical boundary is shown on Map 1). A
green belt on north, west and south and the sea on the
east act as natural boundaries of the site.
Planning Period:
The planning period is to be ten years but it is
thought unnecessary to divide this period into shorter
consecutive periods, i.e., a single-period model is used
Demooranhic Characteristics:
The design population of the new town will be
at least 100,000 and at most 120,000 at the end of the
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period. A complete breakdown of the new town's demographic
characteristic that makes a balance community is shown in
Fig. 1. The population will live in a variety of household
type. Moreover, the household incomes are varied and they
will live in different types of housing.
Table 1 Demographic Characteristics











The assumption here is that the new town will
have a sufficient number of industries, commercial





The new town will be'connected to the regional
transportation network of Lantau Island via three major
highways and to Hong Kong Island by ferries. If other
transport means connecting Lantau Island is available in
the future the network should be flexibly enough to allow




Goal: The new town is planned to be a garden city
idea New Town together.with the aim of achieving
balanced development by'providing adequate employ-
ment opportunities and a full range of community,
recreational and other facilities for the resident
population, hence, providing a model new town of
a better living environment for the residents of
Hong Kong.
Economic Base
Goal: The new town is to be self-sufficient
economically. This state will be achieved by
attracting to the new town environmentally
acceptable, light industries. The rather remote
location of the town-site will warrant speciality
industries which are not dependent on proximity
to source of raw materials. Self-sufficiency also
relates to the tertiary sector of the economy and
the citizens' basic. consumer needs will be satisfied
within the new town itself.
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Objectives:
a. to provide the new town with a sound economic
base;
b. to provide as much employment as possible for the
new town's labour force;
c. to make the new town as self-sufficient and. self-
contained as possible;
d. to ensure that the tertiary sector of the economy
provides for a wide range of consumer needs.
Housing
Goal: The new town will provide safe, comfortable
and affordable housing for all. These will be a
variety of housing available to the consumer in terms
of unit size, style, cost and quality, keeping in
mind that minimum standards will be se and rigidly
enforced. There will be a mix of high, medium,
moderate, and low-density housing with high-rise
apartments, low-rise apartments, cottage row houses
and single family dwellings. Housing densities will
decrease with distance from the town centre (C.B.D.)
Neighbourhood segregation by income level is to.be
avoided. Residential segregation according to life-
cycle stages will occur to a certain degree.
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Objectives:
a. to establish highly self-contained neighbourhood
units;
b. to provide each neighbourhood unit with a full
range of housing types and densities;
c. to ensure that all income levels are integrated
into each neighbourhood unit;
d. to ensure that all "types" of housing are open
to all income levels and life-cycles.
Transportation
Goal: The new town shall provide a sufficient
transportation network that will allow for ease of
movement and easy accessibility to all parts of the
new town. The needs of both vehicular and pedestrian
traffic will be provided for and must exist in harmony.
Objectives:
a. to separate pedestrian and vehicular traffic
within residential areas of the new town where
children are heavily populated;
b. to provide bike paths through residential areas
to major points within the new town
c. to develop a road system that will ensure a smooth
and even flow of traffic all hours of day to all
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parts of the community
d. to prevent heavily travelled streets from-crossing
neighbourhoods;
e. to provide sufficient parking spaces around
public and commercial buildings;
f. to provide a public transportation system.
Recreational amenities
Goal: The new town will provide a wide range of
recreational facilities designed to satisfy all
facets of creativity. This range will include parks
and open space, gardens, atheletic fields, recreation
halls, a community centre, tennis courts, bike paths,
etc. These facilities will be provided for on a
neighbourhood basis.
Objectives:
a. to provide a complete range of active and passive
recreational facilities;
b. to provide people in all stages of the life-
cycle with recreational facilities
c. to ensure that these facilities are easily
accessible by car and on foot from residential
areas or the segments of the population they
are designed to serve.
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Social, Health and Welfare Services
Goal: The new town will provide for its residents
a comprehensive and thorough network of human services
furnished through an efficient integrated and effi-
cient body of government and private social, health,
welfare and religious agencies working flexibly with
planned and well equipped facilities.
Objectives:
a. to ensure that the human services are responsive
to the needs and demands of the various socio-
economic levels and life-cycle stages of the
residents;
b. to develop a two-tiered social service structure:
one tier will serve the entire community with
major facilities such as the hospital, the
community centre, etc., while the other tier
will serve the neighbourhood units as a whole
and also where the need is greatest, i.e. doctor,
dentist, employment offices, etc., located in the
neighbourhood shopping plazas.
Education
Goal: The new town will provide good quality education
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up to the secondary level. The schools will be fully
incorporated into the fabric of the. community and
their facilities open to public use after hours.
Objectives:
a. to provide each neighbourhood unit with its own
elementary school
b. to make. the secondary schools one of the foci
for the area of the neighbourhood oriented to
families and with children
c. to ensure that the secondary schools also be
used for neighbourhood social and cultural events,
recreational activities, continuing education, etc.
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Standards and Guidelines47
Standards and guidelines stated in the Hong.Kong
Outline Plan will be used as closely as possible to
incorporate. into the model. Moreover, the costs are
calculated according to these standards and some of them
are obtained during the author's research and interviews
with different quantity surveyors, a civil engineer, an
architect and a lawyer.'
Standards for Private Residential Development
In the case of private residential development in
a new town in Hong Kong, various parameters which control
population densities can be applied on a standard universal
basis only in respect of areas not yet developed for urban
use.. From these parameters, it is possible to derive
approximate densities for each zone and planning area.
Table 2 RESIDENTIAL DENSITY






The above densities are considered to be a reasonable
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balance between economy in land usage and the achievement
of a satisfactory environment in-a new town. The maximum
plot ratio to achieve these would be as follows:





Thus, it is expected that the occupancy rate in Zone I is
14.4 m2 gross per person, Zone II at 26.0 m2 gross per
person and 40.0 m2 gross per person for both Zone III and
Zone IV.
Densities in Home Ownership Schemes
The population density achieved in a home will be
the product of a combination of factors, particularly:
a. the permitted domestic/non-domestic plot ratios in a
home ownership scheme taken as an initial assumption
b. the degree of application (if any) of the large site
deduction factor
c. the assumed average size of flat
d. the assumed size of household per flat
e. the need to provide full range of community uses and
other ancillary facilities in the sites and
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f. the need to limit the population of the scheme having
regard to the capacities of supporting infrastructure
services and the provision of district facilities and
employment opportunities in the general district.
Certain factors, such as the assumed sizes of flats
and the standards of provision for community and recrea-
tional uses are likely to change as new policies evolve.
Also, there will be considerable variations in local
conditions such as the configuration of the sites.
Accordingly, no general density can be derived for home
ownership schemes throughout Hong Kong but insofar as it
is seen that demand for this type of housing is likely to
escalate, it is important that the maximum permitted
development potential of each site be achieved concomi-
tantly with good environmental design. The starting point
should therefore be the assumption that the,full permitted
domestic plot ratio can be achieved from which the number of flag
and population can be derived. Subsequently, the. provi-
sions required for ancillary community uses can be deter-
mined from which point a preliminary layout can be prepared
to test the feasibility of the related planning brief.
It may then be necessary to adjust both the layout and
the brief until a point is reached where flats/population
are in balance with the ancillary community facilities it
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is found necessary and practical to provide either within
the site or in the general district.
Full permitted domestic plot ratio will be applied
in planning home ownership scheme in the New Town, since
the provisions required for ancillary community use will
be allocated elsewhere in the New Town.
Standards and Guidelines for Industrial Development
Standards for industrial land will be subject to
change in the light of demand for industrial land. The
reservation of land for industrial use needs to take
account of such factors as the broad types of industry
that need to be provided for, trends in employment in
manufacturing, policies regarding the workshops in domestic
premises and rural areas, worker mobility, occupancy rates
and building densities in industrial zones, the kind of
working environment it is desired to create and the
availability of.land for competing uses. The end result
is a number of crude measures that can be used to convert
design population into industrial land requirements.
Broad Types of Industry
For land use planning purposes four broad types
of industry, based upon general operating characteristics
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can be identified as follows:-
Class A: Light Manufacturing Industries
These are characteristics of the majority of. manu-
facturing enterprises in Hong Kong. Relatively high worker
occupancy.rates and intensive use of land are common
features of such industries. In this group may also be
included godowns which are normally found'in industrial.
areas to provide an essential facility for storing raw
materials and finished products.
Class B: Service Industries
These industries provide the day-to-day needs of
the district in which they are located. Included in this
class are laundries, job printers, tradesmen's workshops,
bakeries and motor repair garages. They are generally
small scale but may give rise to a certain amount of noise
odor, vibration and other objectionable elements. Within
this group may also be included such uses as contractor's
yards, scrapyards, carbreakers, open storage, etc., which
tend to be established on land which for various reasons
is not in demand for, or is waiting development for, other
uses. This type of industry is nearly always non labour-
intensive.
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Class C: Capital-Intensive Low Density Manufacturing
Industrigs
These are usually highly mechanised, large-scale
and relatively low-density establishments processing raw
materials!that may subsequently be used in the light
industrial sector. The-production of polyester fibres,
the manufacture of automotive products, ship-building and
steel rolling ,are examples of such industries.
Class D: Offensive and Dangerous Trades
Because of the noxious or hazardous character of
their operations, these industries need to be segregated
from other urban uses and sited in carefully selected
locations. This include such uses as oil refining, A he
manufacture of cement, the production of chlorine, ferti-
lizer works and various offensive trades as specified
under the Public Health and Urban Services Ordinance.
They usually involve large-scale. operations and are
non-labour intensive.
On the whole, it is expected that the manufacturing
workforce of the New Town will be divided into the classes
of industry defined in the paragraphs above:
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Table 4 Industries by Clas
Class A - 87%
Class B - 10%
Class C - 3%
Class D - 0% (it is designed that no
offensive and dangerous trades
will be provided in the New
Town)
Matching Industrial Land Provision with Industrial
Employment
Ideally, the provision of industrial land should
match the estimates of industrial labour force in terms
of location and timing in order to avoid the dis-economies
of a large number of workers having to travel long distances
to work and thereby placing an unnecessary load on trans-
portation. On the other hand, it is reasonable to assume
a degree of worker mobility. Also, assuming increasing
affluence and improvements to transportatio services,
there could be a trend towards greater worker mobility.
Standards for provision of Industrial Land
Having determined the size of the working popu-
lation, the proportion employed in manufacturing industry,
their location and their likely distribution between the
broad types of industry, the next step is to consider




Surveys show a considerable range of worker den-
sities in existing industrial areas, a significant
intensification of worker occupancy rates and increases
in industrial building plot ratio. It has been noted that
in several industrial areas these trends have produced a
poor working environment and an overloading of transportation
and access facilities. Whilst in the long term, it is
expected that a higher degree of automation will tend to
lower occupancy rates,-nevertheless there is a need to
limit worker density to a level at which industry can
function efficiently and a good working environment can
be preserved.
After considering all these factors it is concluded
that. a maximum gross density of 800 workers per hectare
should be aimed at and this should be the standard to be
adopted for planning new industrial areas, i.e. 15 m2
gross per worker.
Class B Industries
At an estimated average worker occupancy rate of
11 m2 gross per worker, this works out at 0.08 m2 gross
per person of the population.
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Class C and Class D Industries
The range. of densities in this group is wide as
each industry will have its own requirement, but overall
it is thought that a gross density of 250 workers per
hectare can be expected, i. e.40 m2 gross per.worker.
Standards and Guidelines for Commercial Development
Commerce is taken to include wholesaling,
retailing, financing, insurance, offices uses such as
real estate, banking, import and export business, busi-
ness and professional services, hotels, cinemas and
restaurants. It is not appropriate to zone land speci-
fically for shopping use because shopping is allowed
throughout Residential Zone I areas and it is normal
for developers to devote at least the ground floor to
this purpose. However, areas in which it fis expected
that the use of upper floors for office development will
prove attractive to developers may be zoned Commercial/
Residential and particularly favourably located of this
type might be zoned commercial and central area
indicating that it is expected that the area will contain
central commercial, entertainment, cultural and government
activities.
It is expected that the provision of 0.6 m2 of
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gross shop floor space per person is considered reasonable
for retail shopping.
According to the standards outlined in the Hong
Kong Outline Plan, on the basis of median figure of 140
stalls per 10,000 persons, 840 m2 of site area would be
required, assuming 6 m2 gross site area per stall or
0.08 m2 gross site area per person, assuming provision
in 2-storey markets.
Standards and Guidelines for Government/Institutional
Uses (Community facilities)
Satisfactory housing and adequate employment
opportunities are basic to the maintenance of an appro-
priate standard of living. A wide range o:? community
facilities is also necessary for a self-contained new town.
Table 5 lists the required community facili,A es either
provided by Government or by the private sector, given in
the Hong Kong Outline Plan. Such data are essential for
the assessment of the land requirements for community uses.
Standard and Guidelines for Recreation and Open Space
Recreation ranges from mah Jong and watching
television to strolling in the early morning, shadow
boxing and playing active games and sports. Land must be
set aside for open space for play and games (active), for
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'1 a o i e b LOMMUN ITY FACILITIES: SUMMARY OF STANDARDS
Facility Standard Land Requirement
Kindergartens 1 bi-sessionalclassroom,
. i.e. 90 places/2700
persons.
Primary 1 bi-sessional classroom, Assuming 24 classrooms/
Schools school, 0.39 ha sitei.e. 90 places/850 persons
with a total site reser- required for 20,400
vation of 163 m2 per persons.
classroom, plus 10% addi-
tional reservation in new
towns and new development
areas in N.T.
1 uni-sessional classroomSecondary Assuming 24 classrooms/
Schools school 0.58 ha siteof 40 places/520 persons
with a total site reser- required for 12,480
vation of 240 m2 per persons.
classroom.
Hospitals 5.5 beds/1000 persons with Average of 50 ml per bed
a distribution of beds
between various types of
hospitals determined on
a regional basis.
No set standard.Polyclinics Site reservation about
Future needs to be deter- 4,700 m2 (62 m x 76 m)
mined on a regional basis
1/100,000- 200,000 About 2,800 mzSub-divisional
Police Stations (61mx46m)persons.
No set standard.Police Posts Site allocation dependent
on building design.To be determined in the
light of local factors and
other considerations.
No set standard.Marine Police Site allocation dependent
To be determined in theStations on building design.
light of local factors
and other considerations
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Table 5' (cent' cf)
Facility Standard Land Requirement
Fire Stations No set standard directly Site allocation for
standard divisionalrelated to population
provision depending on station 5,550 m2
graded response time (91 m x 61 m), standard
determined by a fire risk subdivisional station
category system generally 2,320 m2 (38 m x 6.1 m)
1 standard divisional




Ambulance No set standard. Number
Site allocation for 2Depots and of ambulance required ambulance depot. 2, 320 m
Amublance depending on projected
Stations population distribution
and projected incidence
rate to give a 10-minute
emergency coverage.
Community 1/100,000 persons in areas In new town layout, site
Centres not provided with Estate reservation of about
Community Centres or 2,800 m2 (76 m x 37 m)
Community Halls.
Children About 4 0 m floor area1/20,000 persons
Centres requires for each centre.
Youth Centre About 460 m` floor area1/20,000 persons.
required for each centre.
Post Office In general, post offices
should serve a population
of not less than 30,000
persons.
Other Community To be determined by con-
Facilities sultation with relevant
departments/organisations.
NOTES:+ There is no specific site allocation required because the
facility is normally provided in a composite building, the
land requirement for which is included under the other
types of development.
SOURCE: Hong Kong Outline Plan
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sitting out and strolling (,passive) and also for buildings
where sporting activities are carried on- e.g. swimming
pools, games halls and stadia. In assessing the need to
reserve land.for recreation purposes the contribution
made by the countryside, Country Parks and beaches needs
to be taken into account.
Definitions
It is convenient and useful to use the following
definitions for open space:-
(1) Public Open Space: A general term used to describe
areas which are used by the general public with
unrestricted access either for active or passive
recreation, but excluding amenity areas.
(ii) Passive Recreation Areas: Landscaped areas where
formal games and sports facilities are not provided
but where people can enjoy the provided facilities
in'a leisurely manner.
(iii) Active Recreation Areas: Developed and managed
areas which provide games and sports facilities
with or without payment for admission. (Children's
playgrounds are included within this category).
Except children's playgrounds, each active recrea-
tion area should normally be not less than 500 m2
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which is the size of the smallest popular games
court - basketball,
(iv) Local Open Space: Passive and active recreation
areas which provide basic recreation facilities for
residents in the immediate vicinity and have
predominantly local significance.
(v) District Open Space: Passive and active recreation
areas which provide major recreation facilities
for the residents of a town or district as a whole
and which have more than local significance.
(vi) Private Recreation Areas: Areas under the control
of private organisations or clubs which provide
active or passive recreation facilities, the use
of which is generally restricted to members of the
organisations or clubs concerned.
(vii) Amenity Areas: Areas of open space which may have
no access or limited access, but which contribute
to the general amenity or attractiveness of urban
or rural areas.
Standards
A summary of open space standards is given in
Table 6
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TAb1e 6 SUMMARY OF .OPEN SPACE STANDARDS
Standard (per 100,000 persons unlessType
otherwise stated)
District Open Space Total 20 ha
Local Open Space 10.0 ha Active 13.3 ha (These ratios should
be used as general10:0 ha Passive 6.7 ha
guideline only)
Note: for definition of what should and.
should not be counted as open space
see Definitions
Industrial Areas 5-10 ha per 100.000 workers
(The higher standard is applied only when the
extra open space could be used as a buffer
and the facilities provided can be used
conveniently by residents in adjacent areas)
Swimming Pools 1 complex per 250,000 persons@ 2 ha
(141 m x 141 m) but where population spread
does not justify a complex a non-standard
pool not less than 50 m x 21 m should be
provided.
Locational and Other Factors
a. The location of open spaces must be planned as a land
use in its own right. They should be planned in the
right location and should not be the remainder when
other land uses have been provided. They should also
be suitable and usable and not merely areas included
to make up the required standard. However, it has to
be accepted.that conditions are not ideal in Hong Kong
and it will not always be possible to achieve even the
proposed standards which are only minimum.
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b. It is most important for local passive open space to
be provided where it is readily accessible for those
who will use it. Areas which provide peace and quiet
and shade away from the bustle and noise of urban
life should be provided, particularly for old people
close to their homes. This kind of open space and
also children's play lots should be designed to serve
a radius of not more than about 0.4 km and should be
easily accessible on foot.
c. Open spaces in industrial areas are best provided on
the periphery of the industrial areas so that they
form a buffer between industrial and residential areas
and also so that they can fulfil a dual role and be
available as a "bonus" to the residents in adjoining
areas. They should also be located so as to be
convenient to cooked food stalls.
d. For active sports and games and also for major areas
of passive open space people are prepared to travel
further. A regular distribution is not as important
for these facilities but they should be conveniently
located in relation to public transport routes.
e. In the preparation of outline zoning plans and detailed
layout plans it is not sufficient merely to ensure
that the minimum standards set for the provision of
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public open spaces have been satisfied. Consideration
should also be. given to the creation of an integrated
system of open spaces which can be used to provide
continuous pedestrian links from one part of the town
to another and also to provide connections to adjoining
areas of countryside that should be retained as natural
parkland. In pursuing this objective it may be neces-
sary in some situations to exceed the minimum limits
set for the standard provision for open spaces.
f, To facilitate detailed planning, maintenance and
supervision, open space for active recreation should,
within the context of the. above comments, be kept in
relatively large units, particularly in the existing
urban areas.
Standards and Guidelines for Transport Facilities
a. Hierarchy of Roads - Roads are classified according
to their function; viz. trunk roads, primary, district
or local distributor roads, and certain standards are
required to be adhered to according to each classifi-
cation. Within the new town, trunk roads serve longer
distance traffic movements between centres of population;
primary distributor roads serve traffic between centres
within the main urban areas and through traffic; district
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distributor roads link the primary network with
environmental areas and local distributor roads give
direct access to buildings and land within environmental
areas.
b. In rural areas roads are classified as trunk roads,
rural roads (A), rural roads (B) and feeder roads.
Trunk roads are as defined above, whilst rural roads
(A) connect to smaller centres of population or popular
recreation areas and are often used by franchised buses
or tourist coaches. Rural roads (B) connect with
villages, whilst feeder roads connect with remote
settlements or installations.
c. The total width of a road is made up from a number of
component parts which will vary according to the
function of the road and type of areas through which
it runs. These components include carriageways,
footpaths, shoulders, reserves for planting, central
dividers and services and in some cases climbing lanes
and cycle tracks. The main standards for each com-
ponent are set out in the following paragraphs.
Standards for Urban Roads
a. Trunk roads should normally be dual carriageway, have
no direct frontage access and waiting vehicles should
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be prohibited. Junctions and pedestrian crossings
should be grade separated.
b. Primary distributor roads shall be defined by the
same criteria as for trunk roads.
c. District distributor roads can have direct frontage
access if necessary and junctions would normally be
signalised.
d. Local distributor roads give direct frontage access.
e. Recommended carriageway widths for roads in urban areas
are as shown in Table 7.
Table 7 CARRIAGEWAY WIDTHS
Single CarriagewayRoad Class Dual Carriageway
Trunk 730 m (2 lane)
11.00 m (3 lane)
14.60 m (4 lane)
Primary Distributor 6.75 m (2 lane)
10.00 m (3 lane)
13.50 m (4 lane)
10.30 m (2 or 3 lane)District Distributor 6.75 m (2 lane)
13.50 m (4 lane) 10.00 m (3 lane
7.30 m (2 lane)Local Distributor
10.30 m (2 or 3 lane)
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f. The central reserve for dual carriageways in urban
areas is normally 1.75 m, but if increased to 3.0 m
or more, suitable trees and foliage may be planted.
Minimum width on flyovers and restricted sites is
1.25 m.
g. It is a policy to provide tree planting reserves along
the sides of main roads in the urban area. As the
tree must be at least 1.5 m from the curb, the strip
should normally be at least 3 m wide.
Locational Factors
The alignment of new roads should be selected so
as to cause least disturbance to trees and other natural
amenities, compatible with the design parameters for the
road. Road projects should include provision, where
possible, for the grassing of slopes and for amenity
planting on pockets of land isolated by roadworks.
Total Land Requirement for Roads
In urban areas the usual allowance which should
be made for the provision of roads, on-street parking,
bus bays and pedestrian ways according to the zoning is
shown in Table 4.
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TaL Le b GUIDE TO THE PERCENTAGE OF TOTAL
LAND AREA REQUIRED FOR ACCESS PURPOSES
Zone Average %




Other transport facilities such as parking space,
ferry terminals, bus station and terminals, taxi stands,
etc. will not be discussed here since they are very sophis-
cated and are usually given, in different Civil Engineering
Manuals. Moreover, the model applied here will only
consider the cost of road constructions.
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The Model
Based on the standards discussed previously, a
Linear Programming Model is constructed in the planning
of Silver Mine New Town.
The linear programming model used here consists
of a number of equations each of which represents one of
the conditions, on either practicability or desirability,
that any- plan must satisfy. These equations, usually
known as constraints, can be regarded as mathematical
formulations of the statements which represent a design
of the relevant features of the area to be planned.
The model applied to the planning of Silver Mine
New Town contains 23 constraints and'48 variables, and






(a) Model Structure- The model is a single-period







(v) Recreational and open space, and
(vi) Transportation
Each of the land uses is subjected to a set of
constraints.
(b) Decision Variables- Land parcels (in ha) to be
allocated for different land use activities are
the decision variables of the model. For instance,
the amount of land allocated for transport use.
(c) Constraints- All constraints are set according
to conditions imposed by known facts, such as
required standards for different land uses.
(d) Objective function- The model consists of a single
objective function in which the construction cost
is to be minimized with respect to prescribed
constraints.
(e) Data- Availability of data has a strong influence
on the choice of variables, constraints and
objective functions. Sometimes, an otherwise
inferior choice of data must be made because the
desired information is not available.
All data concerning desirable standards and guidelines
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are, of course, chosen for their acceptability
and are in agreement with those stated in the Hong
Kong Outline Plan. 48
Existing land use data were collected by the author
during field studies in 1978, and also from the
planning office of the P.W.D., whilst cost data
were obtained from quantity surveyors' estimates
and lawyers' available data.
CHAPTER 6 THE TOWN PLAN
The Linear Programming Model Applied in Silver Mine New Towri
A single period land. use allocation model is applied
in Silver Mine New Town.
The purpose is to use the linear programming model
in allocating different land uses in which total construction
cost is minimized while given per unit area construction
costs of different land uses and design constraints are
met. To minimize the cost of construction, allocation
criteria, standards and guidelines of different types of
land use are followed closely as those given in the Hong





























where (for calculations see Appendix 2)
M = numbe of land use categories with index no
1 to 5 representing residential use (including
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1- high rises 2- home ownership schemes
3- low rises 4- row houses and, 5- houses)
6 and 7 representing industrial use (including
6- government industry and, 7- private industry
8 representing commercial use-
9 representing transport use
10 representing government/institution uses
11 and 12 representing recreation and open space
(including 11- active open space and, 12-
passive open space).
N= number of zones, N= 1,..., 4
L total amount of land (in ha)
C.= per ha construction cost (in $m) of land-use'
i in zone j
X..= hectares. of land of land use i a ?located to
ij
zone j
a..= number of person per ha live in land use i in
zone j
P1= design population (min.).
P2= design population (max.)
q1= design population in private housing (min.)
q2= design population in private housing (max.)
ij
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Rj= population in residential zone j
ZI= hectares of land in Zone I
ZII= hectares of land in Zone II
ZIII= hectares of land in Zone III
ZIV= hectares of land in Zone IV
I1= hectares of land for industrial use (min.)
I2= hectares of land for industrial use (max.)
IG= hectares of land for industrial use (Government)
IP= hectares of land for industrial use (Private)
B1= hectares of land for commercial use (min.)
B2= hectares of land for commercial use (max.)
T= hectares of land for transport use
G= hectares of land for government. institution
use (community uses)
OA= hectares of land for recreation and open
space (Active)
OP= hectares of land for recreation and open
space (Passive)
Constraints (1) and (2) restrict the total population of
the new town, i.e. the design population. This is due
to the limited space available and also, a moderate size
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new town is aimed at. In order to have a balanced new town,
constraints (3) and (4) are set to restrict the total
number of people of living in private residential buildings.
The size of Zones I, II, III, and IV set out the limitation
for the amount of land to be allocated to each zone, thus
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constraints (5), (6), (7) and (8) are set to restrict them.
According to the Hong Kong Outline Plan, the amount of
land to be allocated to industrial use is bounded by
constraints (9) and (10). While constraints (11) and (12)
are the amount of land for government and private industries
which aim to achieve a more balanced industrial development.
Based on the requirements set out in the Hong Kong Outline
Plan, constraints (13) and (14) restrict the amount
of land for commercial use (business) constraints (15),
(16), (17) and (18) are land requirements for transport
use in Zones I, II, III,and IV respectively land for
Government/Institution uses is bounded by constrain (19)
and constraints (20) and (21) restrict the amount of land
for Active Open Space and Passive Open Space respectively.
Constraint.(22) restricts the total land available for
allocation of all land uses in the New Town. Finally,
non-negative allocation is guaranteed by constraint set (23).
The algorithm used to obtain solutions to the
problem is the.Rev.ised Simplex Method and the ICL program,
#XDLA is used to obtain the results.
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Analysis Results of the Linear Programming Model
The analysis results are obtained from the empirical
application of the model stated above. The model consists
of an objective function, twenty-three constraints and
forty-eight decision variables. Among the twenty-three
constraints, four are population restrictions, and the,
rest are land constraints for different land uses.
The optimal solution of this program has thirteen
decision variables which take on positive values. The
total construction cost generated by the optimally allocated
land uses in $8,229 million. The solutions of nine slack
variables which represent the unused portion of the resources
are also non-negative. The pattern of allocation is
summarized in Table 9.
For residential use, the optimal solution for
minimum construction cost is to allocate 140 ha for high
rises in Zone III, 200 ha for row houses in Zone IV and
21.6 ha for houses in Zone I and no land is allocated for
home ownership schemes and low rise. The reason for this
distribution is possibly due to the fact that there is no
zoning and, more important, no constraints set for the
minimum land required for each type of residential uses.
There are 11.62 ha of land in Zone III allocated for
government industries and 51.34 ha for private industries.
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TABLE 9 AMOUNT OF LAND ALLOCATEDFOR DIFFERENT LAND USE ACTIVITIES BY ZONES
( IN HECTARES)
Zone H . R . H . O . S . L . R . R . H . H . IG Ip B T G / I OA 0 P
7021. 6I




High RisesH. R. Industry ( Government)
IPHome Ownership SchemeH.O.S. Industry( Private )
CommercialUseBLow RisesL. R.
Transport UseTRow HousesR. H.
OAHousesH. RecreationOpen Spaces ( Active )







As for commercial use a total of 10.84 ha is required.
This may be allocated to Zone I. However, if allocated to
Zone 1I and Zone III, the construction cost will still be
the same.
Land allocated for transport use in Zones I, II,
III and IV are 70 ha, 40 ha, 72 ha and 60 ha respectively.
There are 37.24 ha allocated for government/institution
uses which can be allocated to any of Zones I. II, III or
all. The same case happens to Active Open Space and
Passive Open Space, that is, 13.5 ha of Active Open Space
and 16.7 ha of Passive Open Space may be, allocated to any
of Zones I, II, III or all. The reason is-that the con
struction costs for such activities are the same in any of
the-3 zones.
The positive slack variables imply inefficiency
in the use of land and its price must be set equal to
zero. In other words, no more land should be allocated
to Zone I, II and III for industrial, particularly private
industries, and commercial uses. This observation is
obtained from examination of the slack variables and
related information recorded in Table 10.
Thus, based on the results discussed above,
optimality in terms of minimization of construction cost
is obtained. However, in allocating different land uses
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0 100100000Design pop. (min.).
Design pop. (max.) 2nnnn 83.30120000
Pop. in private 0 10050000
res. (min.)
Pop. in private 10000 60000 66.60
res. (max.)
20046.82Land in Zone I 76.59
200 54.02Land in Zone II 91.96
316.38 400 20.91Land in Zone III
400 1000Land in Zone IV
10062.960Ind. Use (min.)
83.1212.57 75.53Ind. Use (max.)
1000 10.84Comm. Use (min.)
2.16 13.00 83.38Comm. Use (max.)
70.000 100Transp. Use (Zone I)
Transp. Use (Zone II) 0 40.00 100
100Transp. Use (Zone III) 0 72. O0
0 10060.0Transp. Use (Zone IV)
0 10037.24G/ I (all zones)
1000 13.50Ind. Use (Gov't)
67.3412.64 38.70Ind. Use (priv.)
10013.500Open Space (Active)
1000 16.70Open Space (Passive)
62.07455.16 1200Total Land
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into a site plan, decision still have to be made and
discussed by a team of planners, e.g. which land uses
can be allocated to different zones without affecting the
construction cost? Moreover, if any changes would likely
be made for allocating different land uses to alternative
zones, e.g. a certain amount of land for high rise in
Zone IV is to be allocated to Zone I, then, the shadow
price,49 which is obtained from this program. can be
useful in calculating the-amount which should be paid in
order to use one unit of input (in this case, construction
cost/ha for high rise in Zone I). Again, if alternative
land uses need be allocated in the same zone or different
zones, due to unexpected circumstances, the minimum
construction cost added can also be calculated from the
shadow price.
Finally, the total land available in the New Town
is about 1200 ha, and the slack variable shows 455.16 ha,
are not allocated. This means that the land left over
can be used as reserves for future development-if the
New Town needs to expand.
In the next section, to complete the method, the
author is going to base on the linear programming results
obtained and the introduction of the concept of neighbour-
hood to produce a site plan. The reasons for such incor-
poration of the neighbourhood concept is because linear
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programming is a planning tool to allocate different land
uses to the optimal which intends to satisfy mainly the
first three elements of anew town, namely, self-containment,
balanced community and diversity of land use. While the
concept of neighbourhood in one way. or another helps to
achieve also the fourth and fifth element of the definition,
that is, self-government and size. This site plan, however,
will only be one of the possible alternatives since the
guidelines given may have different alternatives in the




In actuality, neighbourhoods have existed since
the time when man began to cease his nomadic way of life
and live in settlements with his fellow man. However, the
conceptualization of a "Neighbourhood Theory" in modern
town planning is generally credited to C.A. Perry who
wrote extensively concerning the subject earlier in this
century.50 Since Perry, many theorists have dealt with
the subject of neighbourhoods and have provided today's
planners with a variety of conceptual frameworks and
models to work with.
For example, Keller, in her book, The Urban
Neighbourhood, describes the various neighbourhoods that
are the result of the increased mobility of the individual.
She describes roving neighbourhood proposed by Svend
Reiman as the total area an individual can acquaint him-
self with, throughout various parts of the city. No
longer must the individual feel attached or need a central
focus within a couple of kilometres or so from his home.
He or she can walk through the entire community or any
section within it due to their mobility.
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Keller also describes the service "neighbourhood"
which is a combination of both size and services organized
within a hierarchy. The largest unit could correspond to
an entire metropolitan area and would provide all goods,
including very specialized services. The smallest unit,
the single street, would provide the basic services and
goods needed. Again, as in the roving neighbourhood,
the individual need not, and in fact, cannot, stay within
his own level, he must go to the other levels to fulfil
his needs. The main problem in both of these theories
is the difficulty in their implementation. While not
overlooking the contribution to neighbourhood theory by
such people as Glass (1948), Park and Burgress (1945) and
Keller (1968), the author has borrowed primarily from
the ideas of Perry in planning the neighbourhood units in
this plan.
What is a Neighbourhood?
There has been a tendency on the part of physical
planners to treat the neighbourhood simply as a planning
tool or a minimum planning area for the provision of
such hard services as electricity, water, roads and sewage
disposal. On the other hand, social planners have been
equally narrow-minded in dismissing the physical aspects
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of the neighbourhood as sterile, unrelated to the social
aspects and, therefore, not useful when defining the
neighbourhood.
In planning the neighbourhoods in Silver Mine New
Town, the author has attempted to emphasize the fact that
neighbourhoods have a physical and a social dimension and
equal credence should be given to both dimensions. The
physical features of a neighbourhood are its land use,
density, street patterns, natural boundaries, types of
dwelling units, and amount of open space.51 The social
dimension of a neighbourhood are the social, economic,
political and cultural aspects of its inhabitants, the
shared activities and experiences that result in social
grouping with common values and loyalties. Indeed, a
main component of Perry's original neighbourhood concept
was providing a basis for meaningful citize participation,
"for bringing people together to discuss local problems
of mutual concern."52
The underlying presumption was that citizen
participation and involvement could only be
generated on the basis of enlightened self-
interest and a mutuality of concern in the
level of a small community (neighbourhood).53
Thus, neignbournooas are social and cultural
entities as well as physical entities.
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Components of Neighbourhood
Planners are generally in agreement that a neigh-
bourhood is an area which embraces all the public faci-
lities and conditions required by the average family for
its comfort and proper development,"54 This means to providE
each neighbourhood with its own elementary school, church,
social centre, shopping centre, park, playground and open
space. These facilities should be within safe and
convenient walking distance of residential areas (one
kilometer) to encourage maximum usage. In effect, each
neighbourhood will be physically self-contained in respect
of,most of the daily necessities in life. Necessarily,
the larger community will be relied upon for employment,
transportation, cultural facilities and higher order
shopping.
In planning Silver Mine New Town, the author has
attempted to ensure that major thoroughfares bound neigh-
bourhoods rather than cut across them. Further, in favour
of safer residential streets laid out in short loops and
culs-de-sac.
Neighbourhood Size
There is little concensus as to an optimal
neighbourhood population. Perry's original target
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population of 5,000 is considered by some planners to'be
too large. Jacqueline Tyrrwhitt suggests a figure of
2,000.55 The American Health Association.maintains a
population of around 8,000 persons is acceptable.56 In
designing the Silver Mine New Town, the author sees that
the population density in Hong Kong is generally much
higher than those in American cities, thus, by allowing
the population of each neighbourhood to range from 12,500
to 15,000 persons. With respect to land area, each
neighbourhood will have a gross area of approximately
150 hectares. This will place community facilities within
easy walking distance of all residential areas.
Neighbourhood Focuses
In keeping with Perry's original concept, the
elementary school is the central focus of many North
American neighbourhoods planned since WWII. Since every
locality had one, it was very convenient to let the
extent of the neighbourhood be determined by the service
area of an elementary school. Not unlike the "common"
of a New England town the school and its grounds offered
the focal point which many common family interests could
be organized with minimum need for special physical
facilities.57
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In planning the New Town, the author has departed
somewhat from the concept of making the elementary school
(primary school) the nucleus of neighbourhood life. To
quote from Suzanne Keller: "To make the primary school a
nucleus of local life for adults without children or for
unmarried individuals is patently absurd.58
Therefore, it was recognized that-the neighbour-
hoods should have different focuses depending upon the age,
interests, lifestyles, and life-cycles of their inhabitants
However, it is the fact that in Hong Kong the size of
primary school is relatively small(@ 0.28 ha) and with
not much facilities while a secondary school usually has
a hall/indoor gynasium and the size is much larger
(@ 0.58 ha). Thus, it is thought that the secondary
schools should be the major focus, whereas in an area of




This site plan is intended to show how the garden
city idea new town can be achieved when the modern
planning technique, linear programming is applied.
Moreover, this concept in neighbourhood is incorporated
in the plan so that the complete garden city idea new
town is obtained. In locating different land use activities
into the site plan, the following factors will be considered.
(1) the amount of land allocated from the computer output;
(2) the existing land use activities; (3) the physical
relief of the area; (4) the environmental situation of
the surrounding area; (5) the guidelines given in the Hong
Kong Outline Plan and (6) the relationship between different
land uses.
Name of New Town: Silver Mine New Town
Geographical location and size: The New Town is located
on the eastern part of Lantau Island, Hong Kong. (Map 1).
The Town will cover an area of around 1,200 hectares of
land. In the south and west it is bounded by the Lantau
South Country Park and Lantau North Country Park respectively.
While in the north, the site boundary roughly follows the
200 meter contours, with higher mountains protecting the
NPw Town from northerly winds in winters. The eastern
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part is facing the sea with beautiful beaches and shore-
lines which extend from Silver Mine Bay in the south to
Discovery Bay in the North. The land in the south is
much lower usually below 100 meters which increases its
altitudes towards the north. However, the area is mostly
around 200 meter contours. (Map 2).
Demographic characteristics: The design population of the
.New Town is 100,000 persons. A complete breakdown of the
demographic characteristics appears in Table 1.
Neighbourhoods
As mentioned earlier, there will be eight neigh-
bourhoods. Each has a population range from 12,500 to
15,000 persons and a gross area of approximately 150
hectares. Roads or other natural boundaries, such as
rivers or small hills will-become the neighbourhood
boundaries which will serve to enhance the neighbourhood
and will not disrupt its layout. For instance, the
boundary between neighbourhoods A and B is largely an
existing road, whilst the boundary between neighbourhoods
B and C follows the 100-meter contour. A small hill lies
between neighbourhoods D and E acts as boundary separating
neighbourhoods F and G. Neighbourhoods G and F. D and F,
and C and F are also separated by existing roads. Lastly,
neighbourhoods,F.and H is separated by a small river.
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MAP 3
SILVER MINE NEW TOWN
Neiahbourhood Units Density zones
Discovery Bay
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The New Town will be connected to the regional
transportation network of Lantau Island, via major highways
especially when the new airport were to be built at Chek
Lap`Kok and also to Hong Kong Island and other islands by
ferries. Roads are designed to act as neighbourhood
1'
boundaries. Details of transportation network of the New Town
will be followed closely according to those listed in the
concept plan. However, the amount of land allocated for
transport use for Zones I, II, III and IV are 70, 40, 72 and
60 ha respectively and will be used to construct a hierarchy
of road network. A neighbourhood will be bounded by trunk
roads or primary roads. Some local distributor roads are
residential streets with limited access. The use of loop
streets and bay streets make for a safer, quieter, and more
private neighbourhood living environment. Although it is
possible to drive to all areas of the neighbourhood, the use
of the pedestrian walkways and bike-paths wind throughout
the neighbourhood linking residential areas to community
facilities and to downtown. (Map 4).
Residential Use
The output of the linear programming shows that
140 ha is needed for high rises in Zone IV 200 ha for row
houses in Zone IV and 21.6 ha for houses in Zone I
in order to have the total construction cost minimized.
Thus in this site plan no land is allocated for home
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ownership scheme and low rise. Of course, land can be
allocated for such uses in any zone if we will pay more
for construction cost as given in the shadow price column
with cost per ha), but in this case, we will make the site
plan according to the result. Nevertheless, the types of
housing allocated will be distributed among different
neighbourhoods. Residential areas are located close to
parks and gardens in order. to make this garden city new
town more livable. (Map 5).
Commercial Use
Based on the linear programming result, 10.84 ha
of land is required for commercial use which will possibly
be distributed to Zones I, II and III. However, higher
order goods and services will be grouped together in
Zone I especially in Mui Wo Neighbourhood for the convenience
of the residents. Markets will be located in every
neighbourhood so that each neighbourhood can have its
own market. (Map 6).
Government and Institution Uses
Social facilities are usually grouped into two
groups- district and local. "District" facilities will
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clinics, hospital, fire station, police station and open
spaces and civic centres - all centrally located for the
easy access and convenience of. the residents. "Local"
facilities will serve neighbourhoods within the New Town.
They will include schools, local open spaces, welfare
centres and market stalls. As the linear programming
results have shown 37.24 ha is allocated for such use,
excluding open spaces, these land will be allocated to
both Zones I, II and III. (Map 6). Secondary schools
will be carefully planned since they may become the
neighbourhood foci.
Industrial Use
Industrial land is mainly allocated to Zones II
and III which will be located to neighbourhood E (Tai
Shui Hang) and G (Cheung Sha Lan), since the relief of
the area provides a natural buffer zone. The small hill
designated for open space in the western part of the
industrial area will serve this purpose. Moreover,
transport is convenient for the loading and unloading
of goods and passengers. Workers are available in the
surrounding neighbourhoods. (Map 6).
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Open and Recreation Space
Land allocated for such' uses are of 13.5 ha
(active and 16.7 ha (passive) and can be located in
either Zones I. II or III. Since there are two country
parks in the south and west of the New Town, residents
of the nearby neighbourhoods can also share this facility.
To make a garden city new town more garden-like, a central
park will be located along the beach of Silver Mine Bay
and many good locations with good environment should be
used for such purpose. The buffer on the west of the
industrial belt is one of the examples. Moreover, all
residential areas are convenient to recreation and open
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PART III SUMMARY AND CONCLUSION
CHAPTER 7 SUMMARY AND CONCLUSION
Summary
In this thesis, the author first discusses the
genesis and the growth of the.new towns in Hong Kong
with emphasis on the changing concepts of. new town.
New town concepts are then examined and the British
experience of garden city is illustrated to support
that new town planning is a successful way for new urban
development. Golany's definition of new town is
adopted as a comprehensive new town concept. On the
other hand, an overview of the new towns in Hong Kong
including the three new towns- Tsuen Wan, Sha Tin and
Tuen Mun, is given for comparative analysis.
Part II first summarises the reasons for the
planning of Silver Mine New Town. The garden city idea
new*town is introduced and discussed thoroughly as the
theoretical framework. A model expressed in the form
of linear programming is used as the planning tool in
allocating different land uses. Then, a concept plan
which includes all the planning assumptions, standards
and guidelines for the development of Silver Mine New
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Town is described in detail. The linear programming model
is then applied in allocating land uses for Silver Mine
New Town. However, to the author, the method is not
complete without the incorporation of the neighbourhood
concept in planning the New Town. In short, this method
used in the planning of Silver Mine New Town includes
three aspects: (1) the garden city idea of a new town;
(2) the planning-technique of linear programming; and
(3) the neighbourhood concept. Finally, the result of
the application of such a method is expressed in the site.
plan.
111
Conclusion and Suggestions for Further Research
The objectives stated in the introduction of this
thesis are threefold: first to introduce the idea of
garden city in comprehensive new town planning to Hong
Kong second, to apply the technique of linear programming
in allocating different land use activities in order to
achieve optimal land use in planning Silver Mine New Town;
and lastly, to incorporate the neighbourhood concept in
the operational method for planning the New Town. The
three objectives when considered separately are thought
to be quite common in new town planning. However, com-
bination or incorporation of these three aspects of
planning makes the present study unique. Before discussion
method, the possible contribution of the thesis are first
summarized.
There are quite a number of articles or reports
written on the historical development of new town planning
in Hong Kong and nearly all of them are reports on the
overall urban development of Hong Kong. Thus, a pin-
point on the development of this aspect is valuable to
this new town era of Hong Kong.
The idea of a comprehensive new town is always
argued and the definition given for the garden city new
of the weaknesses of applying such a threefold planning
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town in this thesis somehow gives a more objective and
comprehensive iden of a new town.
The linear programming model applied here is a
very efficient technique in allocating different land use
with different constraints, limitations, and restrictions.
Moreover, alternatives apart from the optimal can be
calculated from the output to make changes possible when
something unexpected happens. Linear programming is a
very flexible tool when new data used are to be added. It is
also sufficiently general such that it can be applied to
a variety of locations.
Neighbourhood concept incorporated in planning
has long been appreciated, especially in the western world.
However, with the incorporation of this concept, the
linear programming technique and the garden city idea of
new town in the operatipnal method in planning Silver Mine
New Town is no doubt a fresh idea in the new town planning
scene of Hong Kong.
On the other hand, due to limited availability of
information, some important aspects are not analysed.
The first area is the incorporation of land cost. Only
construction cost is considered in the model. This is
not enough since land cost can be an essential factor for
different land use allocation. Land costsare not the same
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everywhere however, if land costs are available and
incorporated into the model, the result will be more
effective.
The second area is the adoption of government
standards as constraints,in the linear programming model.
Since many of these standards are the minimum requirements
for different land use activities and may not be suitable for
the new town. However, for further research, other sets
of standards may be employed for comparision or more suitable
standards may be obtained through citizen participation and
other means. In this way, alternative results can be
obtained and a better choice of plan can be made.
The third area is the inclusion of environmental
policies such as zoning. This information can be helpful
in guaranteeing that certain land uses coulO,be allocated.
Such as in the thesis, no land is allocated for home
ownership scheme and low rise which in a way do not
satisfy one of the objectives of the new town. This can
be avoided if zoning is practised in the New Town. Zoning
data can just be put as constraints in the model. Moreover,
in the model, constraints set are much less than that in
reality. Thus, to make the result most practical, other
necessary constraints may be added.
The fourth area is in the formulation of the model
114
which, due to limited time and resources available, is
considered in one single period. In reality, this static
model is again not efficient enough. So, it is suggested
that in future research, a dynamic programming model
should be formulated to include multi-period allocation.
The fifth area is that a single objective model is
employed,i.e. a cost minimization model. This may not be
the only consideration.., Other objectives such as maximization
of social benefits may be used instead. Moreover, planning
is multiple-objectives.. Therefore, further research should
gear towards multiple-objective. e.g. cost minimization
together with maximization of social benefits, etc.
Finally, this thesis is thought to be an application
of the threefold planning method. However, such an applica-
tion is in a sense hypothetical because there may not be a
new town going to be built on Silver Mine Bay. Neverthe-
less, the author really hopes that some day iiz the near
future, decisions will be made for the new international
airport to be built at Chek Lap Kok bridges to be
constructed to join Lantau and the New Kowloon and north
Lantau to be developed as an industrial region. By then,
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1. Percent- Figures are calculated based on the medium
population projection of Hong Kong in 1991 prepared
by the Census and Statistics Department, Hong Kong
which is adopted as a balanced age structure applied
to Silver Mine New Town.
Hong Kong Population Projection 1991
Med.ProjectionAge Structure Percent
0- 4 477,200 8.6








2. M- There are 6 types of land uses with altogether
12 categories.
N- There are 4 density zones. N= 1..... 4.
L- It. is the total area of Silver Mine New Town=
1200 ha.
C- Construction costs are obtained from W. T.
Partnership, quantity surveyors and construction
cost consultants, C. Y. Kwan Co., Solicitors,
and Y.S. Cheung & Co., Solicitors and a civil
engineer from Gammon Construction Co. They
are summarised. below (as of Nov. 1980)
High Rise $1900/m2




Industrial Building: Public $750/m2
Private 900/m2
Commercial Buildings $2000/1
Gov't/Inst. Use: Primary Sch. $1500/m2
Secondary Sch $1400/m2
Hospital $1600/m2No dataOthers No data available




Parks and Open Space
Active- with facilities $800/m2
Passive- without facilities $500/m2
Cij-Cost per ha of activity i in zone j
High Rise C11= $19 m(cost per gross ha) x 0.6
(sliding scale) x5 (plot ratio)
= $57 million
C12= $19m X0.6 X3.3= $37.62 million
C13= $19 m x 0.6 X 2.1= $23.94 million
C14= $19 m x 0.6 X 0.4= $4.56 million
H.O.S. C21= $18 m X0.6 X5= $54 million
Cnn= $18m X0.6 X3.3= $35.64 million
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C23= $18 m x0.6 x2.1= $22.68 million
C24= $18 m x0.6 x0.4= $35.64 million
Low Rise C31= $23 m x0.6 x5= $69 million
C32= $23 m x 0.6 x 3.3= $45.5 million
C33= $23 m x 0.6 x 2.1= $29.98 million
C34= $23 m x 0.6 x 0.4= $5.52 million
Row House C41= $13.5 m x0.6 x5= $40.5 million
C42= $13.5m x0.6 x3.3= $26.73 million
Ca3= $13.5m x 0.6 x 2.1= $17.01 million
C44= $13.5 m x0.6 x0.4= $3.24 million
House C51= $17.5 m x0.6 x*5= $52.5 million
C52= $17.5 m x0.6 x3.3= $34.6 million
C53= $17.5 m x0.6 x2.1= $22.05 million
C54 =.$17.5 m x0.6 x0.4= $4.2 million
Ind. (Public) C6 (costs are the same in all zones)
$7.5 million
Ind. (Private) C, (costs are the same in all zones)
$9 million
Commercial Co (costs are the same in all zones
X20 million
G/ I C, ,-I (costs are the same in all zones
$15 million
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Parks Open Space (costs are the same in all zones)
Active C10j $8 million
Passive C11 $5 million
Aij-no. of person per ha residential land
Zone I= 10000 m/ 14.4 m2 /person (occupancy ratio)
695 person/ha
Zone II= 10000 m/ 26 ml/ person (occupancy ratio)
= 385 person/ha
Zone III= 10000 m/ 40 m2 /person (occupancy ratio)
250 person/ha
Zone IV= 10000 m/ 40 m2 /person (occunancv ratio)
= 250 terson/ha
P1- The minimum design population= 100000
P2- The maximum design-population= 120000
q1- The minimum design population in private housing =50000
q2- The maximum design population in private housing =60000
ZI- Total land in Zone I= 200 ha
ZII- Total land in Zone II= 200 ha
ZIII- Total land in Zone III= 400 ha
ZIV- Total land in Zone IV= 400 ha
I Land required for industrial use, worker population
= 60% of the working age group (15- 64)
i.e. 66.8% X100000 X0.6= 40080 (min)
66.8% X 120000 X 0.6= 48096 (max)
Ind. A 87% x 40080 x 15 m2 2= 43.59 ha
min Ind. B 10% x 40080 x 0.08 m2= 0.032 ha
Ind. C 3%x40080 x40m2= 4.81 ha
Total= 48.41 ha
Ind. A 87% x 48096 x 15 m2= 52.3 ha
max Ind. B 10% x 48096 x 0.08 m2= 0.038 ha
Ind. C 3% x 48096 x 40 m2= 5.77 ha
Total= 58.1 ha
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However, 30% of the land is required for transport
use in the industrial areas
the min. land required for ind. use (I1)
= 48.41 ha x 30% + 48.41 ha = 62.96.ha (min)
and the max. land required for ind. use (12)
58.1 ha x 30%+ 58.1 ha = 75.53 ha (max)
IG & IP- For balanced development the ratio between
government and private industries of Hong
Kong are adopted i.e. 1:4












T-- Land required for transport use
Zone I= 200 ha x 35%= 70 ha
Zone II= 200 ha x 20%= 40 ha
Zone III= 400 ha x 18%= 72 ha
Zone IV= 400 ha x 15%= 60 ha
G- Land required for government /institution use
5 primary schools 5 x 0.39 ha= 1.94 ha
9 secondary schools 9 x 0.58 ha= 5.22 ha
1 hospital+ 1 polyclinic= 27.5 ha+ 0.5 ha
= 28 ha
1 police station = 0.28 ha
1 ambulance depot = 0.23 ha
1 fire station = 0.55 ha
1 community centre = 0.28 ha
Total = 37.24 ha
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0 A & OP - Land requiredfor both Active Open Space
and Passive Open Space
active13 . 3 ha / 100 , 000
passive6 . 7 ha / 100 , 000
industrialrea 10 ha / 100 , 000
1 swimmingpool 0 . 2 ha / 10 , 000
13 . 3 htotal land requiredfor 0 A = 13 . 3 ha + 0 . 2 ha
= 13 . 4 ha
and total land requiredfor 0 P = 6 . 7 ha + 10 ha
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